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.... INTRODUCTION 



An explosive is Y^hemical €ompound or mixture, that .,i s capable of suddenly 
' undergoing a very rapid chemical change, during which large quantities of 
heat and gases are -produced. The rapid chemical* change, or explosion, is 
usually accompanied by a vigorous shock and loud noise. 
^ Explosion^ that are intentionally set 6ff to serve some purpose in jndus- 

try # such as in 'mining, construction; or agriculture, are care?tilly planned. 
N A safe explosive reaction usually involves a series^af* explosions that take * 
' place ,in a certain sequence. This series of events, knowp-a* the explosive 
train, may require the use of several different explosives or^explosi ve* 
devices, all of whichmust be handled with respect for th^ir destructive 
0 potential. Only a trained, qualified person may actually us« explosives 

and carry out the' duties of blasting. However, many workers maty encounter 
or .aid in the transport of explosives, and so some general 'information about 
the different ^types of explosives and how to handle thenf is -important to 
^know. " v * 

This module provides a brief -introduction .to the types of explosive 
"materjajs, their classification* and safe procedures for transport, unloading 
„ > and storage. « ^ \. ^ 
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OBJECTIVES 



/ 



Upon completion of this module the Student should be able to^ 

1. -List six general guidelines concerning explosive rrteterials. , (Paige 3) > 

2. .Describe two general categories of explosives. 1*P*ge 40 

3. Describe six kinds of expl osi ve' products^or devices* (Page 5) 

4. Describe the Department of Transportation classes of explosives. (Page 9) 

5. Identify, the precautions necessary for safe unloading of explosives . 
from a rail car. (Page 11) : f- _ 

6. L\st the safe procedures for transporting explosives by motor vehicle. 
(Page 13) * \. , - J 
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* 

7. Describe the correct response to a fire in motor vehicle transporting. 
, ' exp-losives. (Page 15) 

8. Describe safe storage provisions for explosives. .(Page 18) 

S, discuss 'the safety and health aspects* of^exp'losi ves.< (Page 20) 
10. Identify the main sources of information regarding explpsives handling, 
including who to call if you find expl osives' or Explosive devices. 
(Page 21) , '* * ^ - ' 

11. Identify "five commorf .substances that can explode under- certain conditions 



(Page 22} 
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. objective f; list six general fcjideltnes concerning 
explosive materials. 



s 



A competent, authorized person should always be in charge of explosives. 
The person in charge shogld know the federal * state, city, and other regional 
regulations and laws that pertain to the packing, marking, shipping, or 
handling explosives. Fsr^everyone other than authorized persons, tbfe^eneral* 
rule should be simply "don 1 1_ touch" without the proper guidance. Loading, 
unloading, storage, and transportation should b^carried out under the dir^c- £ 
tion of a qualified supervisor... Explosive materials should*be kept away * 
from unauthorized persons, especially f ronrchildren, who have been known 
to mistake detonating devices for toys. 

No source of ignition should be allowed within 100 YeetA)f a bfastarea 
(except for lighting of the-safety fuse during blasting) or within 50* feet 
of a magazine (explosive storage buil-ding) orvehicle containing explosive 
materialss Sources^of ignition include matches, lit cigarettes, spanking 
metal tools, or any spark-producing or f lame(producing devices. 
- ^ Explosives should. also be protected from excessive he^t from flame pro* 
duclng devices, impact, v 6r friction. Packages of explosives should handled 
gently. % * . 

Explosive materials that are 4 damaged or* deteriorated should never be 
used. If you see such materials, orfif the containers of explosive materials . 
appear damped,- deter joratect, or Jeaking, report it to your supervisor at£ 
v once* Si ncp* exposure to weather ^damages most explosives; every effort should r< 
be made to keep explosives dry and cool throughout transport and storage. 

Horseplay around explosive materials* must te strictly -pro^ibi ted. Never 
shoot into explosive ^material $>, .magazines, or vehicles loaded with explosive 

materials. , , ' * -/ * ' ' 4 

Workers' should not attempt "t'o'fighjt fires in explosive materials. All 
employees and bystanders should evacuate Mie .areas of the fire (within 2000 
feet).- •'.'<■'■%•., * 

•;.,*! « ^ SH-20/Page 3 



ACTIVITY 1:* 



1. -Mark each statement True or False. 
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a. ' No source of ignition should, be allowed 

wittfin 100 feet of a magazine <y vehicle 
containing explosive materials. 

4 b. Explosives fires .should not be fought. 

c. Explosives should be protected from 

* . ignition, but they withstand heat well. 

• ^ d. In case of explosives fires, people should 

be evacuated within a 206 foot area. 

_^ e. Some explosives are. sensjtl-ve to impact. 

. f. Supervisors shouM be notified of damaged 

packages or containers,* even if there is no 
leakage. 

List five factors that could lead to deterioration 
of explosives and that should be avoided. Give^ v 
examples of each factor. . 

a. * * \ 



b. 
c. 

d. 
e. 



objective 2: Describe two general categories of 

m 

^xplosives. 



Some explosives detonate (undergo explosive reaction orT^go. of f " ) very 
rapidly and easily; these are classified as high explosives. Other explosives^ 
undergo chemical transformation /hundreds of- times- more slowly and usually 
less readify; these are callefl/low eYplosives. Low explosives are said to 
deflagrate (rapidly burn) rather tha'n to detonate. While some high explosives 
detonate .at a rate of four milesiper second, some low explosiveS^deftafgrate / 
at 900 feet per second. With either type of explosive, the release of heat 4 

* • < 

4 

♦Answers to Activities appear pn page 24. 

K ' - 
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and .gases is occurring v^ry quickly; therefore, *it should be clear that low 
explosive does not imply a low hazard. 

'High explosives can bl subdivided into primary and secondary explosives. 
Primary explosives, such as dynamite, . nitroglycerin, lead azide, and mercury 
fulminate, are extremely sensitive' to heat, shock, and friction. Secondary 
explosives^ such as tetry.l , TNT, and cyclonite, sometimes require a booster 
(another explosive) to reach the point of explosion. 



ACTIVITY 2: 



Choose one answer from each pair. 

Which of the following would be considered^the 

most hazardous? ■ . , ' 



1. 


a. 


Primary explosives. 




b. 


Low explosives. 




a.. 


•Deflagrating explosives 


f 


b. 


Detonating explosives. 


• 3. 


a. ' 


High explosives. 




b. 


Low explosives. 


4. 


a.. 


Primary explosives,. 




b. 


Secondary explosives. 
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objective 3: ' Describe six kinds of explosive products 



or devices. 



Commercial explosives are considered to include, but are not limited to, 
high explosives, black blasting ponder, blasting caps, electric blasting 
caps, non-electric delay blasting caps, *nd Jatonating cord. These material s 
are' sensitive to impact* fire and friction ^prying degrees and rrjjst be 
handled with appropriate care. Storage req^Rments are stringent and trans- 
portation regulations must be observed at all times, 

* High explosives decompose' or explode almost instantaneously on being 
initiated or set off by a detonating actron such as that of a detonator 

* • j • 
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(blasting cap, electric blasting cap), detonating cord or a special primer 
of some sort. Dynamite is the most common type of tn'gh explosive. 

Black 'blasting powder is a deflagrating explosive th^t explodes much 
more' slowly than dynamite. HowevV, it is quite" sensitive, to. spark, flame, 
and friction. Partly because of this, and partly because it is relatively 
expensive v black powder has been almost entirely replaced by sdfe£ and more 
ecofl«ical high explosives and blasting agents. % 

^^^^ V 

Blasting\c?ps (ordinary blasting 
caps as shown in Figure 1) are short 
capsules closed at one end ami contain- 
ing a small quantity of one or more 
very sensitive, powerful high explosives. 
The.capsules or shells are made of 
aiuminum or copper. These caps, when 
-jrjnited-by means of a length of safety, 
fuse, are used for* initiating other' 
explosives, such as dynamite. 

Electric blasting caps (Figure 2) 
and delay electric blasting caps (Fig- / 
ure 3) are, completely closed shelJs 
with two wires protruding from one end. 

The opposite end contains 
one or more small power- 
ful charges of high ex- 
plosive. Like the ordi- 
nary caps described 
above, these caps are 
also used for initiating 
'other explosives, but 
are made to function by 



< Figure 1. Ordinary No. 6 
blasting caps. 




Figure 2. .Electric blasting cap. 
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Figure 3. Delay electric 
blasting caps.. 



the application.of e]ec- 
. trie .current. Electric 

caps are less hazardous' 

1„ | ill || % s 

HI ^ n II than the ° rdinar y or 

ffll I Mil Bl fuse type, since the 

■ * W ' shell is completely 

^ ^ ^closed. 

All blasting caps, 
both ordinary or*electric, 
have the warning, "Blast- 
ing Cap - Explosive' - 
Dangerous" printed on 
the she 1*1. Blasting caps 
and electric bl/sting caps may explode' prematurely when exposed to spark, - 
heat, shock or friction; therefore', they should not be handled roughly, probed, 
connected to electric sources, or used 'as a toy by anyone. Every care should 
be taken to ensure that all types of caps (and other explosive products) 
do not get into the bands of children. Blasting caps should be employed 
for blasting only by or undfej^ the direction of fully experienced personnel. 

* • Safety fuse (shown 

. in Figure 4) i-s a flexible 
cord containing' an inter- 
nal burning medium by 
which fife or flame may 
- travel at a continuous 
and uniform ratfe from the^ 
poiat of ignition to the 
* poinj of use, which is 

usually a blasting cap. Safety fuse is made in two burning speeds, approxi- 
mately 120 and 90 seconds per yard. # The formfr is considered standard in 
the United States. However, these burning speeds are subject to manufacturing 
tolerances and, in addition, may be altered by various factors including 
storage, weather, atmospheric pressure, mishandling and conditions of use. ^ 




J iMrni \ 




I SAFETY 

V rosc 1 





Figure 4., Rolls'of safety fuses. 
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1Q00 FEET 




1000 FEET 


; DETONATING ' 




DETONATING / 


] CORD 




CORO / 




i 






Figure 5. Detonating cord packed on*/ 
spools containing 500 and 1000 feet. 



Detonating cord 
(Figure 5) is a flexible 
cord containing a center 
core of high explosives 
used to* detonate other* 
explosives with which' it 
comes in contact, dif- 
ferent types of jl^xona— 
ting cord h$ve different 
ti-se cores and various 
cornbi nati bfis of cover-, 
ings, which may include 
textiles, waterproofing 
compounds, and plastic, 
designed to protect the 
core^from damage in , 
. handl ing and use, and 
from water .penetration. The explosive in^the'core is initiated with a detona- 
tor (blasting cap or electric blasting cap') or other suitable initiator or 
booster and travel's along the core at a rate of approximately 21,000 feet p<er 
second. 1 ' <* 

.In addition to the commercial explosives described above, some other 
. 'materials known as blasting agents are used extensively for commercial blast- 
ing, although, they are not classified as explosives. Blasting agent's are 
f— shipped under the designation M ni tro-carbo-ni trate," often shortened to NCN.; 
Ammonium nitrate and blasting agents (NCN's) are classified' by the Department 
of Transportation (DOT) as "oxidizers" (materials that support burning) and 
are subject to the "DOT Hazardous' Material ^regulations. Placarding (labeling) 
as "oxidizers" is» required. 

Water-gel (slurry) explosives, a recent developmentjj|hafye become widely 
accepted in recent years. Their safety characteristics are .practically the 
sameas those of ttle. blasting agents. > Many of them contain a high explosive 
sensitizer, however, 'and must be treated as a commercial /explosive. 
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Match the type of eXfflnsi^e i^*te'd on the* left wi* it$; 
description on the right! . * % *. * 



1. Safety fuse. 



.a. Not crlas-slf led .as 
% • ^Explosives'. - 



.2. Blastirfg caps* m *b.j Used ^or initiating t 
w „ 1 mother explosives. 

3. Black powder. ( c. Flexible cord with a . 

* - center^f high explo- 

4. Electric blasting d. Fuqction py applicatic 
caps.- • " of current. '; ^ m ^ 

5. f Blasttflg agents. ^ A ccfrd wjiich conveys^p 

fl'ame to a blasting Sp. ^ 

6. ' Detopating, coVd. f. Very sensitive to spark, 

flam*e,*and -frittion. 



on 



OBJECTIVE 4: D^scribS the Department of 'Transportation 
Classes of explosives. , , 



"^Explosi veSn are amohg* the ^hazardous v material s identified by' the 1 Department 

v * 1 

of Transportation as capable of posing an unreasonable risk to health, safety, 

and property when transported in commerce. - There are three main classifica- 
tions of explosive materials: Class A, Cl^s B, and Class* Cf Tte appropriate 
labels for each clas* are shown in Figure 6. } . - * - „, ^\ 





Figure 6. Placards for >xplosive*'material t s., 
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CLASS A 

CUss A explosives are those that present a maximum hazard because of 
.the' ease with which they may be made'to Uetonate or deflagrate. Class A ex- 
plosive? include both high and low explosives. -Some Examples of Class' 7\ ex- 
plosives follow: ' „ 

• Black povfdep. k ' ^ 1 

*■ * 
, • Ifynamite. •' * ' , 5 

••TTinUrotoluene (TNT). 0 ^ < . * 

• Trini tromethylerre ; triamine ^RQX). 

• Penaerythri tol tetrani tr*ate (PETN). , 
• • Picric acid. £ 

'.Class A explosives* can al so include 'such items as rocket and xannon 
ammunition, 1 hand- grenades, naval torpedoes, Tand and sea mines, bombs; and 
explosive. projecti les. * . ' 

These Class A expl'psi ves are sometimes subdi vided" i nto nine types- accord 
jung to the relative ease of detonation, chemical composition, and physical , 
s£ate.' These' Various types"will rrot be„ di scifssed. 'It is^ufficient to know 
• thaut Clasps A explosives present the maximum hazard., Extreme caution and all 
applicable laws and regulations must be observed when they are handled, 
transported and used. Persons encoun'tering t Class' A explosives, should be ( 
awa^ that careless handling could resulf in detonation. Careless handling 
includes exposure tor»hea ; t, ignition sources, friction, impact, and electrical 

# * * ' 

■ impulses: s . 
CLASS B 

Class B explosives are those that are easy to ignite and that b^rn rap- 
.idly. They represents flammable hazard rather than a^WnaTfon hazard. 
Examples include materials such as photoflash powders, jet-ass1^ted takeoff 
(JATO) units* special ,effects fireworks, and most rocket propel lants. 

. Although the hazard rising from Class B explosives may not be as great 
as from Class A, due, precautions must be observed in their use, 
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CLASI^- f 

CHss- (Texplbsives are'generally manufactured articles that rrgy contain 
some CU.ss A and/^r Class B explosives, but only in very limited amounts. 
Included in this class are small *rms ammunition, explosive rivets, fuses, 
igrviters, squibs, ordinary fireworks, flares, and signals.* * 



Sonfe explosives are so sensitive to shock and heat thlt they cannot be 

f 

transported by rail, highway, air, or#water. These explosives are classified 
by DOT as "Forbidden. " Some forbidden explosives are likely to detonate as a • 
result of only a slight jar. If these materials are diluted, stabilized,^ 
iacorpora'ted in devices, the "forbidden" classif icatiyi ma>rnot apply. 



ACTIVITY 4: 



1. Which DOT class of explosives represents the 



greatest hazard? 



i 



■ 7 ' — : 

2. 'Exposure of .Class A explosives to heat, ignition 



Sources, friction, impact, and electrical impulses 
could result in, 



objective 5: Identify the precautions* necessary ^for 
safe unloading of explosives from a rail car. 



» n 

\ 

The consumer is responsible for the safe handling of explosives^ romj the 
moment they are delivered. The transfer of explosive materials may occur from 
the railroad car which has been placed on the side track, from the supplier's 
truck on the consumer's premises or at the manufacturer's or dealer's magazine. 

* " A number of precautions should be observed when unloading railroad cars 
of explosives. They should be unloaded promptly, as required by theJJepart- 
ment of -Transportation tDOT) *egulations and in accordance with instructions* 
on cards tacked on the inside of car9. When cars are opened, the seals should 



14 
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be retained and a record taken of seal numbers. Railroad cars should not be 
left unattended between trips unless the car is locked. v 

Every precaution should be taken to prevent fire from reac^w^xplosives 
whjlB-ttrgy are being unloaded." There should be no dry grass or debri i wi thin 
25 feet of the car and, of course there should be no smoking or carrying of 
matthestby personn^.^ 

Any runways, chutes pr conveyors used for unloading should have no ex- 
posed sparking metal 'parts. 

Packages of explosives should not be handled roughly. Throwing, dropping 
or slamming of packaged explosives should be carefully avoided. 

Any damaged or leakihg explosives packages should be -reported to the 
supervisor, \ho should then segregate them, place them in supplementary tight 
containers, as necessary, and "set tbem aside in a magazine after which a full 
report should be 'made to the manufacturer. All loose explosives and debris 
should be swept up and burned in the* recommended panner. Only authorized 
personal should dictate disposal procedures for damaged or empty explosive 
containers. 

^ After unloading is completed, all placards should be remo.ved from the^ 
car and the railroad notified. , . . ^ 



ACTIVITY 5: 



\ 

Fill in the blankrS: 

1. Rail/cars of explosi ves*should not be left 

unless the cah is locked. 



2. There should be no > or 

' [ m within 25 'feet of a rail car 

< 

of explosives. : 
* 3. Any runways, chutes, or conveyors for unloading 
' rail cars of explosives should have rro exposed 
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objective 6: . Li st 'the Savfe procedures for transporting 
explosives 'by motor Vehicle/ 



When transporting explosives by motor vehicle, it is very important that 
0 the vehicle be in good, condition, properly equipped and marked, y a/id that all 
legal requirements be\met. .This apples equally to supplier's equipment in 
making delivery as"*well -as the consuteer's truck, whether transporting explo- 
sives on the public* highway or 'on pnvatfe property. 1 • 

* • t- 

A jnator vehicle used for transpor£ing*explosi ves is required to have ad- 
equate capacity 'for the job and to$e in good condition. If a fully enclosed 
truck body 'is'oot employed, then an open body should have enough sideboard 

, height- to prevent packages of explosives from falling off and should have a 
fireproof tarpaulin to protect CarfloVrom weather and fire. In all vehicles, 
electric* wiring must be secured aricTrproteeted from contact with /explosives. 
The tru<^ floor sholil d be ti$ht, arid exposed, sparking metal that is likely to 
contact the cargo* should be covered Kith wood or other non-sparking material. 

* Vehicles carrying explosi ves' ijj interstate commerce must be marked or - 
placarded in accordance with current Department of Transportation (DOT) regu- 
lations.- Vehicles not subject^to* DOT placard .requirements' must be marked or 
placarded as required bv the applicable local -and state regulations. In {he 
"absence "of such Jocal or state' 1 regulations, DOT standards should boused. 

Each motor vehicle used for, transporting* explosive materials shall be 
equipped with a minimum of two fi re "extinguishers . Only extinguishers listed 
or approved by a nationally V^cogniied fire equipment testing .laboratory shall 
be deertied. suitable, for use on Chicles. They shall be provided with a device 
permitting. visual determination of charged condition. Extinguishers shall be 
located where they will be convenient and reader f or immediate use. Extin- 

* guishers shall be examined and reaijtfrged pefibdi call-in accordance with 

/manufacturer's recommendations^ Where trucks are -operated in sub-zero temper- 
atures, dry powder extinguisher* should be pressurized with aitrogen gas iff 

; lieu of carbon dioxide. 
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Vehicles should be* in condition tojass the following inspection at all 
times: * 

• Fire extinguishers filled and in good work.ing order,. 

• All electric 'wvring completely protected and securely fastened to 
prevent short-circuiting. Worn insulation should J)e repaired 
before any explosives are loaded on. a motor vehicle/ 

• Chassis r ervgine, pan and bottom of. body, should* be clean and free 
of surplus oil and grease. 

•iFuel tank, and feed line should have no leaks. • 

< Brakes, lights, horn, windshield wipers and steering apparatus 

• should be functioning properly/ ■'•,/' 

• Tires' should be properly inflatecJ and free of defects,^ All tires 
should'be checked eact\ time thf truck is 'at rest or refueling 
and/or at intervals of 50 mi^s or within two hour/ driving time. 
Running on flat tires will beat them up rapidly and they may catch 
fire. v A flat or. soft tire on a pair of duals should be replaced 

4s promptly as' possible. If a spare is not available and the 
ruck must proceed, remoVe the. flat or Soft tire and drive at 
reduced speed to the nearest point Where- replacement or repair 
can be made. - B • 

The dri v4f of t^e vehicTe should be careful, capable, reliable, able .to 
read "and write English and not addicted to ttie use or under the^ influence' of 
alcohol or drugs. The driver must not smoke, or carry matches or other flame- ^ 
producing device, firearm, or ammunition while transporting explosives. 'The 
laws and/regulations governing the transportation of explosives along the 
routes traveledshould.be known and followed by the driver. 'The driver should 
alscx.be instructed that a tnutfk must not be left unattended with explosives 
on board. / " C 

. -No sparking metal toals, carbitles, oils, matches, firearms, electric 
storage batteries, acids, corrosive compounds or flammable substances should 
be carried in the.body of, a vehicle'transportlng explosives. , 

;D^tonators may be transported with other explosives in the same vehicle . 
orily ; in accordance with Title 49 of the Fede^tl regulations. In intrastate 
comnerce, except where' prohibited by state^or local laws and regulations, 
electric blasting caps and non-electric delay devices may be transported in 
the vehicle together with other explosi ves'provided that these products are 
packed in Department of Transportation specification outside containers. In 
questionable situations' the applicable state and local 'laws and regulations 
should be consulted. t . m ' 
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The^driver' must drive at a safe speed and haye his vehicle under control 
ft all time's regardless of traffic, road conditions, and weather and should 
a V6i d cities and congested areas whenever possible. He must come ttx'a full 
stop before crossing a railroad track-or entering a -main intersection and' * 
mu^t not permit unauthorized, riders.- b ^ 

Refueling en rc^e should-be avoided whenever possible and shoUld be 
done on]y with the motor stopped and brakes set. 

Motor vehicles containing explosives should never be taken into a* garage* 
or shop for r^pairs N , or stored at-any time in a public garage or similar 
u'i Idirig, 'or where people a-ssemble.^ 

'Explosives should be Jnloaded only in the care of someone authorized to 
receive them., They should be stored in an approved rflagazine. Packages of 
explosives should never T)e [fried closely behind a fiiotor vehicle exhaust ptpe. 




•Y 



ACTIVITY 6: 



Name six safety criteria Tor vehicles used t6 transport 
explosive materials. 

i. . • 



•2. 
3. 
4. 

5: 



T 



* objective 7: '.Describe the correct response to a fire in 
a motor vehicle transporting explosives. 



Fire in a motor vehicle transporting explosives constitutes a very serious 
hazard since an explosian is quite likely to result. In the event a fire 
should develop, the following steps should be taken immediately: 



I 



is 
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3, 



4. 



7. 



Pull off the road and stop. (Endeavor to* avoid stopping. near any school 
or building where there may be a concentration of people.) ~ 
Stop traffic in both directions and warn drivers and passengers and 
occupants of buildings to k^ep at least 2,000 tfeefaway. f£nlist the 
help of anyone available for this.) . \ 
Local police or firemen offering assistance should be ^old the cargo i^ 
explosives. | r 

<If the vehicle hauling the explosi-ves is of the tractor-trailer type, ^ 
the tractor should be disconnected from the trailer and driven to a dis- 
tance of s at*least 200 feet away. \ 

if the -fire involves onTy the engine, cab, chassis, or- tires, an effort 
should be made to put it out with fire extinguishers, sand or dirt, or 
water, r In the event of a tire fire, do not use all of the contents of 
the f ire-**tinguishers as there is always the danger .of a f,lashback fjr£ 
after the initial fire has apparently been extinguish*** As soon as 
possible remove the wheel involved. 

Since tire fires are especially hazardous, the Institute pf Makers of 
Explosives has made available a leaflet, ''DANGER! BEWAfiE OF TIRE FIRES!" 
(Included are softie precautions you can talce to prevent tire fires and 
what to do if you have 4 tire fire.) 4 . 
In the event -the fire invokes or spreads % to the bojj^ of the,vehicle 
or the cargo, STOP FIGHTING THE f I RE and get away from it - at least 
2,000 feet distant. The Insti ti/te of Makers of Explosives has made 
available a Truck Emergency Procedure card giving instructions «on what 
to do in <case of a truck fire (see' 1 Figure 70 . 
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QQN'T FIGHT 
EXPLOSIVES FIRES! 

(Gut you can prevent fire from reaching 
the explosives... and save lives) 



i 

2 



DEMTFY THE CARGO! 



trwafc Of wrfw 

ACT FAST! 

T*« *• n+* worn 





. STOf All TRAFFIC AM cllAN TM{ MCA 1 OA JMMrFEET 

M ALL omicnoMi 

. OOrT FWMT FJRE! (CARQO HAY fxkoOE). 
. MMEN TRACTOR-TRAILER « INVOLVE 0 SEfAAATE 
TRACTOR FROM TRAILER IF NtNKi 



TOE WE 




. MHENTRACTOR-TRAJLERISMVOLVED SEFAAATE 

TRACTOR FROM TRAILER IF WttKE 
. USf FlENTTOf MATEA-OOUSE IT IF MATER IS NOT 

AVAILABLE Ut€ ORV CHEMICAL FIRE EXTINGUISH! R 

OR OIRT 

» 1AUTI0N FIRE MAT START A«AIH HARO IV WTM 
^EXTTROUtSHfRREAOV 

. CONSERVE DRY CHEMICAL -USE IN SHORT lURCTt 
> 6ET*T1RE OFF AMP AWAY FROM VEHICLE. 



r 



. MM EN TRACTOR- TRAILER ISINVOtVEO SEFARAlt 

TRACTOR FROM TRAILER IF P0SS4M.E. 
► USC'ORV CHENRCAL FIRE EXTHWIHSHEA, MATER OR / 
» FOAM ^ 
. OtSCOWfECT ONE IATTERV CARLE. # 



BODY 




. CLEAR AREA Sf FORE FIRE REACHES C AROO 

* WHEN TRACTOR- THAI LM IS INVOLVlO/SEFAAATE 
TRACTOR FMNl TRAILER IF FtttfStE. 

• USE OR>V CHEMICAL EXTIN6U/SHEA, MATER OR FOAM 
. 00 NOT FIOHT FIRE WHEN IT REACHES, CAR60 



' . A Safety Message to Law Enforcement + . 

f and Fire Protection Personnel from.,. ~ ' » : *~ >l y° : " 

Figutg 7. Truck Emergency Procedure card from the 
Institute pf Makers of Explosive*. 



+ 



ACTIVITY 7: 



rk each 
1. 



§ 1. 



statement true *or false. 

A bystander~can provide a Valuable service in J 
attempting to fight an explosives fire.' 
The area surrounding a fire in a motor vehicle 
carrying explosives should be evacuated to a 
distance of; 2,000 ^eet away. 
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objective 8: . Describe safe storage provi^ons for plosives. I 

5 



All explosives, blasting a.gents, blasting caps , 4 electric bjast;fng caps, 
and detonating cord should, be stored in magazines, properly, designed and 
located to comply with all -appl ic^ble federal, st^te and local laws, rules 
and regulations. Magazines must be kept securely locked at all times except 
for inspection, inventory, or the movement of blasting matena>-M or out. 
The purpose of approved storage is -primarily one of safety t>>Vnf eventing 
unauthorized ^access to dangerous products, by preventing tleterl oration of 
blasting, materials with attendant hazards and by minimizing the chance of 
injury to employees and the public and damage to property in the event of an 

Accidental explosion. " ^ / ^ , 

There are^five types of storage magazines. These types, together foith ^ 
the classes of explosive materials which shall be stored therein, are as 

^follow**: 

• Type 1 storage magazines. Permanent facilities fpr the storage 
of high explosives,. Other classes may also be stored therein. 

• ijpe 2 Storage magazines. Portable indoor. and outdoor facilities / 
for the storage of high explosives. Other cla'sses may also be 

stored therein. , , 1 

• Type 3 storage magazines. Portable outdoor facilities for the 
temporary storag'e of high explosives while attended.. Other 
classes may/ also be Stored therein. 

• Type 4 storage magazi/res. Facilities for the storage of low 
explosives such as black powder. Blasting agents, or electric 
blasting caps having leg wires at least; four feet long (provided 
they are in configuration as supplied bf^he manufacturer) may 
also be stored therein, r' 

• Type 5 storage magazines. Facilities for the storage of blasting 
agents.. 

The storage of blasting caps-, electric blasting caps, detonating primers 
and primed cartridges with other explosives is* not allowed by federal regula- 
tions. -Other types of Class A explosives may be stored with Class B and C 
explosives, but the classes of explosives must be kept >egregated within the 
magazine. * 
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Detonating cord shall be stored in a Type 1, 2 or* 3 magazine and may be , 
stored in the same magazine # with other' explosive materials under certain 
circumstances. 

j * Magazine* must v J>e located end constructed in accordance with federal, 

% state and local regulations, or as recommended by the Institute o^ Makers - 

plosives in its publications. The American Table of Distances, revised 
and approved by the Institute in 1971, has been accepted by practically 
* all governing bodies for tfte control of magazine locations. This table 
specifies the respective distances tfat magazines" of various sizes should be 
^placed frcfrn each other and from the nearest inhabited'building, passenger 
- railway, public highway, or navigable stream for quantities of explosives 
ranging from two potTnds to 300,000 pounds. Magazines should be constructed 
so that they are clean, dry, 1 well ventilated, reasonably cool* properly loca- 
ted', substantially constructed, securely locked, Weather resistant, fire resis- 
tant and theft resistant. 

Magazine locations and access roads should be po§ted wi^signs reading 
"Explosives - Keep Off" - so placed that a bullet passing through any sign 
will not strike the magarzine.- 



ACTIVITY 8; 'wmm^mtm 



Name eight Criteria of a fJroperly constructed storage 
magazine. 

1. , 

2. : 

3. 

* ■ , ; 

5. 

6. , 1 ■ • 

rr-^ c 

7. ■ • . 

8. 



# 

SH-20/Page.l9 



ERiC • • ' 22 



objective 9: Discuss the safety and health aspects 
of explosives. e 



* - ( • 

Besides the hazard of 'potential explosion", several health hazards are 
associated with some-explosi vgs. Explosives can be toxic and should never , 
be ingested through food contamination, nor should prolonged skin exposure 
or eye contact be allowed. Inhalation of dust or vapors from explosive mate- 
rials should be avoided. To prevent such^hazardoys exposures, packaging f rom - 
.explosive materials should not, be recycled for explosives packaging or other 
uses. All contact with explosive materials shoulti be avoided except under 
the direction of a competent, authorized person. * 

< l Blasting may produce excessive noise. If this is the case, workers in 
the area of noise exposure should wear hearing protection in accordance with 
Federal, State, or local laws and regulations. 

After a blast, toxic fumes may be present from blasts or burning explo- 
sive materials. Applicable Federal, State and local laws regarding safe 4 
fume levels should be complied with before wo'rkers return to work in the blast 
area.. - 



I f 

ACTIVITY 9: 



Name^Jwo-po^ntial health hazards associated with 
explosives. 

• 1. , . 

2. ' - ■ 
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objective 10: Identify Jthe main sources of information 
regarding explosives, handling, including who to call if . 
you find explosives or explosive devices. 



As stated in Objective 5, Department of Transportation (DOT) regulations 
g^ern the i^a^portation of explosives. Copies of the Department of Trans- 
portation Regulations can be obtained by writing to the Association of Ameri- 
can Railroads, Bureau of Explosives, Washington, D.C. 20036, or direct to. 1 
the Department of Transportation, Hazardous Materials Regulations Boards in 
Washington, D.C. 20590. - f 

The Occupational Safety an<J^H£alth Act includes regulations which apply 
to the manufacture and use of explosives. These may be obtained by writing 
to the Department of Labor, Washington, D.C; 

• The Mining Enforcement and Safety Administration under the Department of 
Interior has regulatory authority in the functions of mine health and safety 
assessment and compliance, education, and training. This authority includes 
-jurisdiction over blasting procedures, devices, and. other aspects of explo- 
'SiVes safety. — • 

Information about state laws regarding transportation, storage* and use* 
% of explosives may be obtained through 'the Bureau 9 of Alcohol § Tobacco and 
Firearms, Washington, D.C. The Bureau has prepared a compilation of these 
various laws. i 

*A group of companies that manufacture explosives have formed the Insti- * 
tute 'of Makers of Explosives, constituted of fi$1d persons -of the different 
companies. This group publishes excellent safety information about explosives, 
furnished to consumers by request at a nominal cost, "ftie Institute is a£le to 
advise explosives users about problems or questions not covered in the safety 
ti^fery material. When the manufacturer of a given explosive is unknown or 
unavailable to offer assistance, the Institute will supply aid in destroying 
explosives to law enforceme^ agencies, users, ,and government agencies. 

. Manufacturers are a good source of advice and information, and also make 
availabl^Material Safdfy Data Sheets on specific products. 

If y^Xjfi^d explosives or explosive devices,* report them to the nearest 
police, she^f, fire department, or military unit. If you are on the job, 

# 
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4 



/ 



report to'your supervisor. Do not touch the explosive materials, and % keep 
others out of the area. . 



ACTIVITY 10: 



Answer the questions. 

1. organization or agency' Would be caHed for- 
information concerning destroying explosives? ^ 

» i u 

2. Concerning regulation of transportation of explosives? 



OBJECTIVE 11: Identify five common substances that can 
explode under certain conditions. 



Many of the explosive materials discussed earlier in this module are 
likely to be encountered primarily in* an industrial setting or under con- 
trolled conditions of transport. Usually these materials are properly labeled 
and placarded, so that people are adequately warned of their hazards. 

A number 4 of mdre common materials, while not classifiable as explosives 
under the DOT system of classification, also have a high hazard potential. 
Under certain conditions,- many'materials used in homes, farms, and offices 
can and do explode. 

, Agricultural dusts^ finely suspended in certain concentrations, can 
ekplode with all the forte and destruction of dynamite. Flour, cinnamon^ 
starch, and many other agricultural dusts must be carefully controlled during 

0 

processing and storage to prevent disastrous explosions. 

Finely divided metals (Tike flake aluminum) should be stored in closed 
containers. Moisture and dampness enhance spontaneous combustion and, should 
the metals become wet (through improper construction or maintenance of storage 
drums), fire and explosion may result. Use of equipment tfith internal com- 
bustion engines should be restricted in areas where combustible or explosive 
materials are stored or processed or the equipment should. have a flame or 

spark-arresting device. 

* 1 «< 
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Battery-charging operations produce hydrogen gas/ and an explosive' 
atmosphere may result if adequate ve«ti1ation is not provided. "NO SMOKING- 
signs must be posted in such areas. 

^ . Methane gas may be found in tank, pit, sump, or draui cleantr>g opera- j* 
tions, or wherever decaying "organic material has accumulated. Colorless, * # 
odorless, and tasteless, methane is highly flammable andyis also a'n explosive 
hazard. Ignition sources should be kept away from decqfl^sing organic matter] 
and cjDnfijied areas where such matter is present should be tested before entry 
by workers . ^ 

Ammonium nitrate, used in fertilizer, can explode under certain circum- 
stances and should be stored in well -venti lated areas, away from oils or 
hydrocarbons. , 

These are or\ly a few of the materials in everyday use that have explosive 
potential. The best insurance against a disastrous encounter with any harmful 
substances is to read labels carefully, follow directions, and ask ytfur super- 
visor for help and information when you need it. . . » 




ACTIVITY 11: 



List five >substance^/(or types of substances) that can 
w Explode under certain circumstances. 

i.' • 



2. 
3. 
4. 

5: 
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ANSWERS TO ACTIVITIES 



ACTIVITY 1' 



b. True. 



1.. a? False. 



2. 



c. False. 
• d." False. 

e. True. 

f r^True. . I 

a. ,H*at. v - 
4 .ft*, ' IgintTcrti sources. 



c. 
• d. 
e. 

ACTIVITT 2 

1. a. 

2. * b. 



Impact. 
Friction. 
Electrical impul 



)ulses\ 



rivfli: 



ACT IV 
1. e. 

K b: 

3. ■ f. 

4. ; d. 

5->' >a. 




1 



4 
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ACTIVITY 4 



1. Class A. ' f ; • * 

2. Detonation. j 

ACTIVITY 5' • ' * * * J 

1. Unattended. 

2. Grass or debris. 

-3. - Sparking metal parts, * 

ACTIVITY 6 . 

. ' Fire extinguishers filled and in good working order. 

* » # 

j* All electric wiring completely protected and securely fastened to 
prevent— short-circui t1ng ; Worn insulation should be repaired 
before -afly~expl <fci ves are 1 Jaded on a motor vehicle. 

Chassis, engifie, pan and bottom of body should be clean and free 
of surplus oil and grease. 

F.uel tank and feed line should have no leaks. 

0 Brakes, lights, horn, windshield wipers and steering apparatus 
' should be functioning properly. ^ 

Tires should 1 be properly inflated and ^refetff' defects. 'All tires 
should /be checked each time the 'truck is forest or refueling 
arid/orlat intervals of 50 jnilff^^itr^wi thin two Flours 1 drivin^>||fne. 
- Running on flat tires will heat thenMJp rapidly arid they may' catch 
fire r Jk flat or soft tire on a pair of duals should'be replaced 
aft prO^tly as possible.' If a spare i$\noJt available and the 
truck must proceed, remove the flat- or sWt tire and drive at 
reduced -speed to # the nearest point wher^ 'replacement or repair 
can be made. y 

AcAviTY 7 . 
1. ^se. 



2. 

w ♦ 

ACTIVITY 8 * 

Any eight of the following: 
IV Clean. ft 
Z. Dry. 

3. Well-ventilated. 

4. Cool. 

5. Properly located. 
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Substantially constructed* 
Securely locked. > 
Weather-resistant. 
Fire-resistant. I 
Theft-resistant. 



6. 

7. 
8. 
9. 

10. 

ACTIVITY 9 

1. Toxicity.' 

2. Noise. t 

w 

"ACTIVITY 10 • , 

1. IME. 

2. DOT. . - 

^ACTIVITY 11 

1. Agricultural dusts. , 

2. Metal dusts. *- 

L Hydrogen from battery-charging operations. 

4. Methane gas. 

5. Ammonium nitrate. 
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